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ABSTRACT 

This  is  the  fifth  summary  of  an  ongoing  survey  of  the  treated  water 
of  Alberta's  major  municipalities,  namely  Calgary,  Camrose,  Drumheller, 
Edmonton,  Fort  McMurray,  Grande  Prairie,  Lethbridge,  Medicine  Hat,  Olds, 
Wetaskiwin  and  Red  Deer.  This  summary  is  for  the  period  of  January  1984 
to  December  1984.  Parameters  recorded  throughout  the  study  included 
heavy  metals,  herbicide  acids,  chlorinated  pesticides,  PCB's, 
trihalomethanes ,  organophosphorus ,  organonitrogen ,  priority  pollutants, 
mercury,  pH,  conductivity,  iron,  calcium,  total  dissolved  solids 
(T.D.S.)  and  other  general  water  chemistry  parameters. 

Samples  of  treated  water  were  obtained  from  the  distribution  system 
at  a  point  well  away  from  the  water  treatment  plants.  A  total  of 
approximately  31,800  parameters  were  analysed  from  156  samples. 
Results  are  provided  in  tabular  form. 

This  survey  indicated  that,  with  regards  to  the  parameters  tested, 
all  locations  have  potable  water. 
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1.  INTRODUCTION 

In  June  1978,  the  Municipal  Engineering  Branch  of  the  Pollution 
Control  Division,  Environmental  Protection  Services,  Department  of 
Environment,  began  sampling  the  treated  water  of  the  four  major  cities 
of  Lethbridge,  Calgary,  Red  Deer  and  Edmonton  in  order  to  obtain 
background  levels  and  to  check  for  possible  contaminants.  In  October 
1980,  Drumheller,  Medicine  Hat  and  Grande  Prairie  were  added  to  the  list 
of  sampling  sites  and  in  June'  1982,  Fort  McMurray  also  was  added.  In 
January  of  1984  Camrose,  Wetaskiwin,  Olds  (representing  Red  Deer 
Corridor),  and  both  plants  (instead  of  one)  from  Edmonton  and  Calgary 
were  added  to  the  list  of  sample  sites.  This  summary  is  for  the  period 
of  January  1984  to  December  1984. 

The  sampling  was  done  monthly  for  routine  parameters  and  selected 
parameters  considered  possible  health  hazards  and  for  which  analysis 
technology  was  available.  The  analyses  were  done  by  the  Alberta 
Environmental  Centre  in  Vegreville. 

In  keeping  with  the  purpose  of  the  survey,  a  wide  range  of 
parameters,  both  organic  and  inorganic  in  nature,  were  selected  to 
assess  potential  hazard  to  human  health  as  a  result  of  treated  water 
consumption.  The  inorganic  chemicals  of  concern  consisted  of  a  number  of 
metals  and  some  ions  with  established  health  significance.  Organic 
compounds  consisted  primarily  of  a  variety  of  pesticides  and  other 
synthetic  chemicals  known  to  be  in  common  use  or  produced  by  the  water 
treatment  process.  Several  other  constituents  were  monitored  because  of 
their  impact  on  the  aesthetic  properties  of  water  rather  than  for 
health-related  concerns. 
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2.  SAMPLING 

All  sampling  was  done  by  Municipal  Engineering  Branch  staff. 
Continuity  in  sampling,  handling  and  preserving  techniques,  as  required 
by  the  analyzing  laboratory  for  accurate  testing,  was  thereby  insured. 

Sampling  and  testing  of  the  treated  water  was  scheduled  on  a 
regular  basis  with  sample  collection  occurring  approximately  monthly. 

Since  it  was  desirable  to  test  the  same  treated  water  reaching  the 
majority  of  consumers  and  because  some  of  the  tested  parameters  were  a 
result  of  treatment  and  storage  within  the  system,  (ie.  Haloforms),  the 
sampling  points  were  chosen  as  locations  reflecting  increased  residence 
times  of  the  water  in  the  systems. 

All  samples  were  collected  and  immediately  delivered  to  the 
Alberta  Environmental  Centre  Laboratory  in  person  or  via  a  courier 
service.  This  insured  that  any  delays  which  might  affect  the  analysis 
were  kept  to  a  consistent  minimum. 

Table  I  shows  a  breakdown  of  the  parameters  analyzed.  Chlorinated 
pesticides,  organophosphorous,  organoni trogen ,  PCB's  and  herbicide  acids 
are  recorded  on  the  municipality  summary  tables  as  a  group. 

Table  II  lists  the  priority  pollutants  analyzed  divided  into 
Extractable  and  Purgeable  and  are  recorded  on  the  municipality  tables  as 
priority  pollutants  using  the  Summary  Code  number  for  identification. 
If  L.D.  appears  after  the  summary  code  for  that  parameter,  then  the 
parameter  was  detected  at  less  than  the  detection  limit. 

All  the  other  parameters  analyzed  for  are  listed  on  the 
municipal ity  tables. 
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TABLE  I 
SAMPLE  &  PARAMETERS 


SAMPLE 
Routine 


Heavy  Metals 

Volatile  Haloforms 

Mercury 
Carbon 

Organophosphorus 


Organoni trogen 


Chlorinated  Biphenyls 


Parameter 

pH,  Conductivity,  Iron,  Calcium,  T.D.S., 
Magnesium,  Hardness  Total ,  Sodium, 
Potassium,  NOp  &  NO^,  Nitrite,  Fluoride, 
Chloride,  Sulfate,  Bicarbonate,  Alkalinity 
Total,  Silica  and  Carbonate. 

Cobalt,  Copper,  Nickel,  Cadmium,  Lead, 
Zinc,  Beryllium,  Aluminum,  Arsenic, 
Selenium,  Manganese,  Chromium,  Vanadium, 
and  Molybdenium 

Trichloromethane  (Chloroform),  Bromo- 
difloromethane,  Dibromochloromethane, 
and  Tribromomethane  (Bromoform). 

Inorganic  Mercury  (free  or  complexed)  and 
organomercury  compounds. 

Total  organic  carbon,  total  inorganic  carbon 
and  total  carbon. 

Aspon,  Crufomate  (Ruelene),  Dasanit 
(Fensulfothion)  DDVP  (Dichlorovos ,  Vapona), 
DEF,  Demeton  (Systox),  Dimethoate  (Cygon), 
Di-Syston  (Di sulfoton) ,  Ethion,  Fenthion, 
Feni trothion ,  Fonofos  (Dyfonate),  Guthion, 
Malathion,  Methyl  Parathion,  Methyl  Trithion, 
Mevinphos  (Phosdrin),  Mocap,  Paraoxon, 
Parathion,  Phorate  (Thimet),  Ronnel 
(Fenchlorphos) ,  Tetrachlorvinphos  (Gardona). 

Atrazine,  Aminocarb  (Matacil),  Bromacil 
(Isocil),  Cobex  (Dinitramine) ,  Cyanazine, 
Diazinon,  Metribuzin,  Prometryne,  Propanil, 
Propazine,  Simazine,  Terbacil,  Trifluralin 
(Treflan). 

Arochlor  1016,  Arochlor  1221,  Arochlor  1232, 
Arochlor  1242,  Arochlor  1248,  Arochlor  1254, 
Arochlor  1260,  Arochlor  1262,  Arochlor  1268. 


Chlorinated  Herbicide  Acids 


2,4-D,  Dicamba,  Did  of  op-methyl  (Hoe 
Grass),  MCPA,  Picloram,  2,4,5-T. 
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TABLE  I  continued 


SAMPLE  &  PARAMETERS 


SAMPLE  Parameter 

Chlorinated  Pesticides  Aldrin,  a-Chlordane,  y-Chlordane,  Captan, 

Dacthal  (Chlorthal  Methyl),  o,p'  -  DDD, 
p,p'  -  DDD,  o,p'  -  DDE,  p,p'  -  DDE, 
o,p'  -  DDT,  p,p'  -  DDT,  Diallate  (Avadex), 
Dieldrin,  Dursban  (Lorsban,  Chlorpyrifos) , 
a-Endosulfan ,  B-Endosulfan ,  Endrin, 
Heptachlor,  Heptachlor  epoxide,  Hexachloro- 
benzene  (HCB),  a-Hexachl orocycl ohexane , 
B-Hexachlorocyclohexane,  y-Hexachlorocyclo- 
hexane,  (Lindane),  S-Hexachlorocyclohexane, 
Kelthane  (Dicofol),  Methoxychlor,  Mirex, 
Perthane,  Ramrod  (Propachlor) ,  Triallate 
(Avadex  BW). 
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TABLE  II  -  PRIORITY  POLLUTANTS 


COMPOUND 

SUMMARY 

COMPOUND 

SUMMARY 

CODE 

CODE 

ACID  GROUPS 

Nitroaromatics 

Benzoic  Acid 

Al 

Benzidine 

Nl 

4-Chl oro-m-cresol 

A2 

3 ,3 ' -Di chl orobenzi dine 

N2 

2-Chloroph"enol 

A3 

2 ,4-Dinitrotoluene 

N3 

2,4-Dichlorophenol 

A4 

2 ,6-Dinitrotoluene 

N4 

2 ,4-Dimethylphenol 

A5 

1 ,2-Di phenyl  hydrazine 

N5 

4,6-Dini  tro-o^-cresol 

A6 

Nitrobenzene 

N6 

2 ,4-Dinitrophenol 

A7 

N-Nitrosodi methyl  amine 

N7 

Hexadecanoi c  acid 

A8 

N-Nitrosodi phenyl  amine 

N8 

2-Ni trophenol 

A9 

N-Nitrosodi-n_-propyl  amine 

N9 

4-Ni trophenol 

AlO 

Halo  ethers 

Pentachl orophenol 

All 

4-Bromophenyl  phenyl  ether 

Nil 

Phenol 

A12 

Bi s(2-chloroethoxy )methane 

N12 

2 ,4 ,5 -Trichl orophenol 

A13 

Bis(2-chloroethyl )ether 

N13 

2 ,4 ,6-Trichl orophenol 

A14 

Bis(2-chloroisopropyl )ether 

N14 

2-Chloroethyl  vinyl  ether 

N15 

BASE  NEUTRAL  GROUP 

4-Chlorophenyl  phenyl  ether 

N16 

Polynuclear  Aromatics 

Phthalate  Esters 

Acenaphthene 

Bl 

Butyl  benzyl  phthalate 

N17 

Acenaphthylene 

B2 

Di-£-butyl phthalate 

N18 

Anthracene 

B3 

Diethylphthalate 

N19 

Benz(a)anthracene 

B4 

Dimethyl phthalate 

N20 

Benzo( k)f 1 uoranthene 

B5 

Di-n-octylphthalate 

N21 

Benzo(ghi )perylene 

B6 

BisT2-ethylhexyl )phthalate 

N22 

Benzo(a ) pyrene 

B7 

PURGEABLE  GROUP 

Chrysene 

B8 

Benzene 

PI 

Dibenz( ah) anthracene 

B9 

Bromodi  chl oromethane 

P2 

Fl uoranthene 

BIO 

Bromoform 

P3 

Fl uorene 

Bll 

Carbon  tetrachloride 

P4 

Indeno( 1 ,2 ,3-cd ) pyrene 

B12 

Chl orobenzene 

P5 

Naphthal ene 

B13 

Chl oroform 

P6 

Peryl ene 

B14 

Dibromochl oromethane 

P7 

Phenanthrene 

B15 

1 ,2-Dichlorobenzene 

P8 

Pyrene 

816 

1 ,3-Dichlorobenzene 

P9 

Chi oroorgani  cs 

1 ,4-Di chl orobenzene 

PIO 

Chi orobenzene 

817 

1 ,1-Di  chl oroethane 

Pll 

2-Chloronaphthalene 

B18 

1 ,1-Di chl oroethyl ene 

P12 

1 ,2-Di chl orobenzene 

B19 

trans-l,2-Dichl oroethyl ene 

P13 

1 ,3-Dichlorobenzene 

B20 

trans -1 ,3-Dichloropropylene 

P14 

1 , 4 -Di  chl orobenzene 

B21 

Ethyl  benzene 

P15 

Hexachlorobenzene 

B22 

Methylene  chloride 

P16 

Hexachlorobutadiene 

B23 

1 ,1 ,2 ,2 -Tetrachl oroethane 

P17 

Hexachl orocycl openta- 

B24 

Tetrachl oroethyl ene 

P18 

diene 

Tol uene 

P19 

Hexachloroethane 

B25 

Trichloroethylene 

P20 

1 ,2 ,4-Tri chl orobenzene 

B26 

Trichlorofluoromethane 

P21 

o-Xylene 

P22 

m-Xylene 

P23 

£-Xylene 

P24 

Detection  limit  for  ACID  and  BASE  NEUTRAL  GROUPS  l.Oyg/L 
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3. RESULTS 

Each  site  is  sampled  monthly  with  204  parameters  being  analysed. 
The  survey  consists  of  approximately  31,800  parameters  analyzed  from  156 
samples.  The  parameters  that  exceeded  the  maximum  acceptable 
concentrations  from  the  "Guidelines  for  Canadian  Drinking  Water  Quality 
1978"  are  as  follows:  copper,  two  times;  lead,  one  time;  pH,  five 
times;  iron,  one  time;  and  manganese,  four  times.  Although  no  parameter 
which  exceeds  the  levels  as  set  out  by  the  "Guidelines  for  Canadian 
Drinking  Water  Quality  1978"  is  desirable,  the  concentration  and 
frequency  for  the  above  parameters  are  not  extreme  and  do  not  indicate  a 
problem. 

In  the  appendix  the  values  for  the  parameters  analyzed  are  given. 
Occasionally  no  value  is  given  and  instead  NOT  DONE  has  been  inserted. 
This  means  the  analysis  was  not  done  for  any  one  of  the  following 
reasons;  no  sample  taken,  not  requested  on  request  sheet,  improperly 
sampled,  broken  or  spilt  sample,  sample  lost,  sample  contaminated, 
A. E.G.  testing  equipment  malfunctioned,  A.E.C.  equipment  being  repaired 
and  sample  discarded,  sample  froze. 
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4.  CONCLUSIONS 

The  drinking  water  for  the  eleven  communities  surveyed  is  of  very 
good  quality  and  poses  no  health  or  aesthetic  problems  with  regards  to 
the  204  parameters  used  to  monitor  the  quality  of  water. 
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